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Ic^M -r -6 <fc e) ic«^ b :i ^1 1- <5 o 

^ftM^b-f S i: ^ IC«^ L >t :n ii i: f <5 o 
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y(.^^±7miEms. ^^^mmMmB4:. ^my^f^^^mm^. mmmjEm 
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X ^ ^ :^ r liiE^ 3 li, 31 - 7^ w > ^*^iiE^® ^ ^' ^ ;i/'fi# S: E^l^i^C M 
M^b, ^®35i^tti:«;S^gl7^-^>'l/^^^'J (RAM) IciailLTJS^, 

mmm<Dr=.&>a>mmmjkxj^n^Mmiiimm^^7^. (M^m tcj;oT 

^ffcbfeMT F (Modulation Transfer Function)#'SS:MiEb:fe: M.^.^M 

<Z) «?) cD^m S o 
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btt-etl^tlRAM (®4cti, RAM (1) , RAM (2) ) ^BX. -etl-^tv 
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6«F IC ^ 4b ^ S *?) M ^ S ^ - S: M V ^ S # =fe S o 

Sr^J^bfclSm^mjSta^rfTVA, LDtiraiOclCT, »^ii^as 1 1 ® l/- 

^^SIS 1 0 b *-e©#^ii^ii-efeSo 

[0 0 0 8] 



miE# 2000-3060081 



11 — 315820 



*>ROMi 4 ic^MSti:t:/n^*^Aict^!oTg!r#t-sr^icj:y, cpu i 3 

, :$1^Sr:;^U^r-S/a>-f ^tJi (APL I/F) 17S::^L/T, 

fctlS. >l^U>f >^ >'x->(. (I/F) 19$:/M.T, ;l^UMM^2 

^hX. I/F 1 9 S::^LT, ^ ^ U ^^^5 2 0 ^(D7N°::^.M^$:^?va, >^ 

y^^ffiA^y •7T>t=eu t LT®^— i/^^ y 2 i^(Z)7^-^^^, 5=^-^?^* 
•rSc *>3&«^ic, FAX, /iyn>^*^?>(Z):;^y > hmiJll#li^'WB^"^#^ 

^gPAPL_I/F 1 7l±, ^S^^StiST>^y>5r-i/a>rLzi^); hh<Z)M 
^iXF^mm^^n FAX, /'?V>n>^*^e><Z)^y > hil*, 

[0 0 0 9] 



miiE# 2000-3060081 



11-315820 



n-Kb, ^l^ffi^r^-r-Sc A^f^egtcttA^y i7T^y:^5^-^;i/t bT7^-^^# 
Mb, m^^^^o 02 (b) 'ettJ:lCtntCDft^a4£i^^^^fl^^-&, TicQ 

Sfp^i-a- V ^ 7= - tt-te^f^ffl 5: ^ S o 

3!f.mm<Dmm^^7i^mhxmm-^ti^=h(Dx. "f-^^^yy^- F®fc«)(Z)c 

[0 0 10] 
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msi^±mm*)m^^m<Dmmm^^-to rami 6®^«ttffi^T'^y, r 

8 bit *eA/D^il^s^/:^7^i^-efetii^, T Ki^x^raiis b i 

tiD&So RAMI S'VCDT KUXlC^Tb. ^- ^ > D - K® fci?)® C P U 
T^-fe:5^^- K^liCPU 1 3;b^^(Z)T Kl/XAxS:g?^b> RAMI 6 ©t"- 

RAMiett, ^>fh (WRITE) ^- K{CT#M5=-^S:^'^7>D-K-rec 
z:®M^C^V^T«^^^y ^^(CLK)|^ii(Z)|^ii^RAM(DMS:a^bTV^S*^ #1^ 

al^RAM^c;fev^T=bCPU^-Fi:7'-^#M^- K^^y^^r^^tti^ir^-e 

ilS^W-it^S^- K-eii, RAM 1 6 ®T Fl^::^^^^ttS^^A:dH#$: 
^i^b, RAM16tty-F (READ) ^- KlC^^-TSo CltllC J: »J A*7^-^ 

{c*M;fr^s#%tc^mstiTVNS, ^SI^--^;i/fii*^RAMi GcDfUtHiVxm- 

m^tlSo RAMI 6$:'ggffi"r-5ri:lCj:UlHlS&«^, H^^a^ra^^S^T'^ 

7^-y>n/i:LTC[)#mRAMtt3M^y, RAM (1) . RAM (2) , RAM 
(3) -e^LTfeSo RAM (1) l«l&filfiilC^-r^^iS!^^m 
;k ram (2) »W^^-^tcM-rsaS^ilMrffiiE-5"-:/>'K RAM (3 

^MAxi^mmmmimmit^m. 0^mt.^Pkm<Dm^X'mm't^. ram (3) © 

So 

mit(Dm^. «#l//<;Vli2bit^iiiy ^T, 00,01,10,llCD*>^M5:tg^T'^So 

m.'m:^tiiit4:mitx^^i}K oo^&. n&Mlclg^b, ou ioi:%PWMT'(Z)7N° 



2000-3060081 



11 — 315820 



[0 0 11] 

0 5 ICR AM (3) S:TFVX^K8bitl?«figbfe«'^®^tf5=^>f1J'"^hU 

'(ii^^'ifMlC'=<'hU^X-9->f>C4X4, 6X6, 8X8, iH^^fcySffifb® 
\,t2m<DWi^'^^^t.-t^o 06 (a) 0)4 X 4 V FU ^XIC^V^T, 

y^Mf^mm},t2m(Dmmt.itmm.m^n6. &Ajvy.(Dm^. Ao<Ai©:^/hM 
#*^?>«;-5gi'fii^is^b, ^fe/wyxw^-^^c^^s^ic, AQ>Ai<DmWixmn^m. 
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AOiiAiii(DmK^*^itmmi}'^^^^'^> ^^^^^^^ c^^ffl) ii^nvvx ( 

06 (a) <3Q^y ®Vh U i'XM^^ttJfHe (b) , (c) ^csv^r 

u (3) ic^f-^^n- F-rs' ^■^ll^-^'So 

[0 0 12] 

^i&iHiiSr^ffl-rsm^, RAM (3) iz^':fuy^m&xm*)M-rmm^^ 

^^bTfeS*^ :ntLtt-MT'^U. vhU^iJ-^rx, ^m^^it^Mi^n^x 
mv^^„ @^BH»liy\-F6^lc@^$4xfeffiT'li^<, C P u l 3 ^fiT- 
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(Z)^>f >>t^U 5 1 $:ffiV^T 2r^^<Z)W#V h U 5 Z ^BmV. Z.(D2^k7t 
[0 0 13] 

®i oicm-lii^^^e 0(D«siS:^-t. HiBtS^gP 6 0 li, i/'^;i/^IHI^^6 i 
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[0 0 14] 

5X5, 7 X 7 ^fc«9 X 9 ®H#V h U i^XCDtfilr^igH^ (VhU^X 

MsH^^^^ ^-^^^7 X 7®v h U ^x-9->f XS!«v>, «:A:4 x4®:^#S^ 
(DMiL^. ^ ^ ffi -e ^ -5 o ^/h ® l*MAiC^>® ^ ^3 ck t>*M CD ^Pg t> ^ 
/h$tlS<DT% 4X4 (30mi^.^,®^$: 5 0 %mA^Xmiii^ ^t^^^i^ii 5 X 5 ©"7 

hu^'>c.-b'>rxTH^-y->fX2x2<D@*y$:^m-mii<fcv>o ^ic2o o%e^ 

±®ffi:^®m-^tt, M^-fc«> 4X4 (Dm52.^,®^=fofife:*c^ tl, 9 X 9 h U 
b*^b, mSt*tMS'J^6 3 IC j:Smi£.#.^m. -^tU 5X5^9X9(Z)Vh 
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% b < g mmiJ^M^L.^.X ^ DOT, ^ L < It^ M M*}?)^^#i. ifc^ * ^ 1±<S 
[0 0 15] 

012 izMiL^^M^mmm 5 5 (Dmm^^-t. mst,^,^m^ 5 4 tc i^msi^. 

;i/lCS^g|;t§o -e®!^, 7 2 jCTkmodlC i yi!R5i^.l^*®^a® ON/OFF 

o ^^>'l''^®^^^l^*^-EgS:*:'cii mtfoCDl/32, 1/ 

8, l/2^l^iiEl^'<;^?:^*?)TV^<o 
®l 3 icziCDH^diOiSMeicSl-tS tr7':r"7n-(D*IEM$:^t-o ^^^UWlt 
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'r'^ny.Wm (2) {Cfev^TttHM^H^^T^-^SrlKymvv ^\z.r.m^'r- 
^;&^-ecD*vt>i:J5iSo VCU_l / F hli»^3i«^^^(DM#^^S:M>*5?'t--S=b 

^*^^»;*^e>«^iii5^^*t?®jimAXfC*fL/. bf^:^^;^^^^ (1) , (2) 
•eii^^T^U-^r-^ya^ (APL) , m^^^UrL-^yh (IMU) 

br^:4-7N°xM^ (1) 7&^e>AP Lffi:d^<Z)AxS A^i::^=3p^:^AP Lfl|-e#'(it 

H#7^-ij?*^at)tis<, mmmMi l*^e>APLm:tr^®>'^•:^FAXttFAx 

33IM#MTzi'fitH^*^{5t>tL<5o AP LA:d*^?jAP LA:^JI/F^©A^P 
[0 0 16] 

014 \Z\f.^itWm(O^Wm^^-t . W^. S \Xm^% l $:-^tfH#5=-^5?A 

•v-:^M>'^^y :7r;*^y, mp«-^U >^fM>''?^y "7 7^^!; <Z)#^^'^-;i/S:^"r 
„ PttPWM^g|^(^H#ai:dmT'^-5o (G) tt^^3tU®^i::)i^US 

If^^rMt^®!^, ^■fel^^'^Ji (sell~sel6) IC J: oT »; 

fflRAM. m^Jfetfe^affiF I FO^^Ul±iaii!&ilfi^5:ffill^<b-r-5fc«?), 1 
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[0 0 17] 

M^-t"- tJf 5: ^ U tc^^-r <5 o r^ktcM S e> 1^— <Z)M^"7=- ^5? 5 Hl^^ffi b 
, PIC^L/T, 5g|J<Z)z3tr-$:ffi:^^-&S„ ^<D^(Dmmt. MS-»(9) — (10) 
-»sel5-»H^^aig|J 7 l-»(3)-»sel2-^(13)-»Pi:;&y, HH^S^ 7 1 ^CJ3V^ 

S -* (1) -*sel3^M S (Om^Xmm'r- 9- b T < o M S ©^^^ffi b 

^MM^ffiMS^rMbTFAXjIIM-rSo MS-(9)^(10)-»sel5-^ 
HS^aa-^ (3)-»sell-> (12)-» A-*M/B F V\ e) MS&'e F A Xj^#*^||Jg$ 
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F A XM^tt, S (1) -»sel5-»®«^0.S|-* (3) -*sel 1^ (12) -> A-»M/ B ^ F 
i:V^e)^^&T'FAXit#$tl€>o F A Xj^M^^^T bfe^, S^J^UCDn tT-ffi 

o 

Lmmm3!f-m*)(DytviP-r}v'f~'?^{i!,tn^. •fvy^r':fv (pa) ^lta 

y=I>^*^e>^^:r;t^:»^-^S:tt:^FAXT>^ll (f) icj^#-r -5 i&#^c^v^ 

r®^-^, >5.^-V:hTyU (SA) tC^fUTtt, S-^(l) 
-►sell-*(12)-»A-^M/B->S A(Z)^8&"^ai:d-r^o MH^rM^^StoT VN^^cf 

t)M/ B ±(Di^my^ >f -/ ^ 2:^ y #;^> P A e> (7) F A X^-^tt, 

P A-»M/ B F ©SJ&TfT^- ^ 5:4? e) o 

, -fiMSlC^^U, rL- h(Z)^#*^-e^:fe=^, MS->(9) — (10)-*(4)-»sell 
-* (12)-^ A-*M/ B ^ S A (Z)SK&"^X :3|r -t-T y U {C>i^-r <5®#-7^- ^ ©^J^ S: 

p icji^r UigxH^ist^ett ^ u e^^^^m b o MM&aHK^s^— (s)— sei 

3-»M P , M P (9) ^ (10) ^ (4) -»sel2^ (13)^ P -5 o 
[0 0 18] 
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NfICJ3VaTI±> :^1^^APLi:(D I/FM^tCi:*;, eW^^Highl/ MH^ 

7 7 (i, A 4 *a<Z)«:^K^i^-9--f X297mmlC^ 600dpi<^ 
j^^jLT% 7015bit(DW#^-^5f ^F I FO:;l^ y 7 6lC«R33|-rS. ^'fitH^T^- 
^fli8bit/1^l/;i/-e(3!)KjiTM^^tl<5(Z)T% IKX 8bit(Z)F I FO^^V 5: 

77 Id:, FIFO;i^U76®^>fhU'fe»yb (xwrst) , ^ >f 
h>f ^ - (xweb) $:^g|JT:/U ?>#fcj^$ tlSXARCLK$:Smi^ D ^ il LT 
Mr^O jb^e>(Z)^>f >|^iaM#XARLSYNCj: Uf^^-t-So XARLSYNCliTiJ— hil 

^1 ^n^y^^ifg-efe-So 

n ^y i7 izmm-t^ F I F O ^ ^ U 7 6 © y - K y -fe ^y h (xrr 
st)i:y- K>f ^->^;Kxreb)i:§:^^-tSo >'7r-V^y Mi^«F AX 

:/U>;?r:/y (PA) f)^it,(DXt!v^—'^itr,mMB<^SbitJ'^^U)]/'f 
(8bit/8dot)'e^€>„ rtl?: IMU/\(Z)m:*J^lii/U r;i/T'-^ (Ibit/ld 

ot) (c^il (P/s^^) "TSo *:/^#^ji**(vcu)^©m:d^tt7:t- 

V^y h^g|lifft)^VN(8bit/8dot)„ 

F I FO:*^U 7 6 3b^ej®iB*^mbT^— ^IcMb, i/:7 h 1 bito'o 

[0 0 19] 

®1 6lCAPLm:dMW>^n^y^©y^n^y^'0$:^"rc A P L ffl:^j®M-/D ^y 
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) ~ (4) jb^Mf^nffg-e^So 

(1) h^SI-^-T) »>^^^:^^»^»J7^-^®#^iim 

(2) 6bitai:dtt8bit^-^?<Z)e>t», Jb^6bitJSjl^$:av^^ UTm:^Jb, 

(3) 4bitaj:^tt8bit^-^?C3[)^-^, ±€^4 bitJgA^?: bT ffi* 
4bit^-^^ 8bit/'?X©MS BMICW-&S*\ L S B fUJC^-tir-SA^^^^nTIg 

(4) 2mShitJ-i^U}VmJ]it2mMm. (SbiUt::?.®!^, M S B ©^^e 2 ffif^ 

MS B/L S BM^^8 2tt8bit7=-^AX©L S B:«)^e)Jl!ai|{CMS B tT' 
, MS B*^e>L S B ^T'Atl#X.'5%(Z)^. Ibit2'(ii, 4bit#iit> 6bit#<B 
, 8bit#>fi, 8bit2'fit/^°^y^>^^srtl(D*-^•e=b^SBTIg'e^-&o 

SK:^g|-r<5fe®"e, ®o~8 1 9 1 F^y ho|gH-e^^Brig"efe*J. ©^^^ 

:4->/;r7»rigt b, (D^{c>?.^-v^Tyy^m^K:. ®^(D^»;ffib?:^?e)^ 
g&ff-^b, hg&fPlCiU LGATE (^^«:&t«I^^®^ffiffl) ^^iCtfi 
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(Z) miJ ^nv^ (XAWCLK) <Diit>±f>^ »; 31 {c nil L/T m:*J -5 o ^nyi7lt^ 

y^.-T^AiJ' n (O 8 dS-M^ n ^ ?:miJ-rSo 
[0 0 2 0] 

^ >f ^ > yuMgp 8 4 tt, m^TL^^ (vcu) ^(D^ij'f--^^ ^-vm^ 

tti/XT^A n ^y clk<D3it>±*^ y T'^S jS:^;? n y^xclkXii'i ^y^' 
igi 8lC5=-3?Slfig0$:^t-o (VCU) ^®5^-^/\'>?>l±8bit 
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*^^J5iy> xpde[2:0], se, xpdo[2:0], soT'^^tlSo mmWmH&^^^i^^ 
T5b^t)tl<5%®-e4bit#|i^(DbitT-9--f ^^rtt^tcMi: LTV^^„ z:(Dm^. ^ 

V^<„ 

•T^-df >'>«--V>y (a) 4bit#>(it, (b) 2h\X^m. (c) 8 tf h 

l^v'K (d) 8bit#^t(D4^- F*^^^*;, 4bit#>fitttMiS[®^. W 

iS[®^<3!)2/^^^3@l, 2bit#ffitt4H^— l^^O/^j^. ^ftttSH^AV 

4bit#ffi^- xpde[2:0] IC-fSiXH^CDaSW^?:. sefC-j^i^H^®^ 
ffiffi#=fo b < ttiiAn<Z)^iM'»#?:> xpdo [2:0] lcW?S:Hm®aS#^S:, solC^ 

^©^3^i:^So ^1 W^2:xpde[2:l]^, H 2 ®^ {xpde [0] , se} ^v, US B 
^S:xpdo[2:l]^, ||4B^5: {xpdo[0] ,so}/\^tl^tlSH^"r<5o 

8 l^'^y hzHitA^ K'eii. xpde[2], xpde[l], xpde[0], se, xpdo[2] 

, xpde[l], xpde[0], soOOJlRlC SM^H^-K^^SBSb, Sh\t^- ^ A7.\zn 

8bit#^i^- Kl?tt, =S-Wm<Z)8bita-S##S:, {xpde [2:0] ,se,xpdo [2:0] , 
so}(Z)7-?Xi|S{C>tb, MSB A^^a;S^##®«_h^bit$:m»;^T-2>o 
[0 0 2 1] 

ai 9 lC>^.A-e/'>^^^aa5 1 0 a(Z)||£M5:^-ro T^hs-t/y^^mn l O a 

n- K^^^8 8S.tJfRAM8 9 *^?>JS^'5e^'^^-^iiES9 OT'ti, 
2 tf *y hcon- Kt^-^ ?:^^L> R AM 8 9 F ^::^lCA:fj-r<2>o ZKDRA 
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-rniz-^^^ mm4.i^vh. ^mzi^v h(D6\^^y h^~^iz^^:^ti^o 
mit.^Mmu9 lit. 3x3 (Dmrn-^ h v^:^izml. -^(D^^mm^^ism 

^-y-T-v^yViz^ijm^V. M5i*i:-t--5„ ^^if¥?tM9 4i?ii. 9 5^ 

-f >X 1 3 W^®H^"T b U ^^>^{C*f 5X5. 7X7. 9 X. 9 (D^^m^ ^ 

}U9i^m-^n^o xtt^-^iiii^v h^m^^x$>^i}^. :i<D^my^ jv^iz 

[0 0 2 2] 

0 2 0 izm^j^^^Mmm 1 o(Dmm(Dm.m^^-to tf^>f AxMWiP9*^e>« 

2;K- hRAM(Dm^^t.^m:^itF IFO;A^y9 8 St^VnT, R AM^(D« 
^ ii*^ n ^7 b ^ n ^ ® M^^m $:^f ^ o 



2 2 
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CPUi3tt, :;^D-fexA*^*>ofe#^> fax^#cz)^-^ 

D (l/-1f ^>rjr- K) 10icr>/lr7-. -KtS, JT^/r^-y'^rtlWbTS^?^^ 
02 1 ic:)i^y M=®^2 0 i:^-^^';*^ U 2 1 i:$:-g-t?;*^y 

ig£) 1 0 4 ii|&^M®>^^UMJ^ (^t^U/t^^) 110$:^i;tSo V-^mM. 
1 0 4UR AM-e«^$tl^c RAMfeSV^^iHDD. MO, CD 

-RW, D VD^if-e«lK$tl-g>„ 

C^-^M^l 0 4 iCli, T Fl^::^.M#aS 1 0 3, 1 0 5 {Ci:oTAm:^J®#® 
i^^y h-ry :/M^*^tft)ti-2>o T Fi^:^Wai5i 0 3, i o 5 tt, A:^®«^i:ffi 

gg$ti:t7^-3?*^T Flx'X^J^^gP 1 0 5 lC4:oTJ±*ia5 10 6 {C^3^$4xffii^$ 
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-^ii. l&M;*^U«^ji»M#^l 0 8 tcj; y ^^'J 1 1 Op^lc^^MS 

AiJ^CDffiS'J. ^a^-K^) ^re^bT^<o 

1 1 o*>e>mM®^-^?*^M«^m$ti. o 7ic^iie>tiTjEESiiacz)W# 

[0 0 2 3] 

02 2ctim^m5^-^;i/®-'»!i^^-ro ^gM^gi7"-^>»i/icid:u^r^7'- 
F^tiSo 02 2 (a) iii^-9izMl^V—r^jt^m^--:r)va)m. 02 2 (b 
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mm^m/i^vx. i^<7>m^mizmm^^m^^^iyx\i^^. zz.xitA^ dh)^ 
iz^\i^x(}r-rjt<ii^3mm(DmmMm^~zr}v^mvm^^o mmmmm. 

^ % M V ^ s r oTIg-e -5 c 

[0 0 2 4] 

— ■$r^^^xm/uX'\>^^m^iz. K*^^^K^- ]^izmi^m±xm^-t 
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;i/$:*fjs-rstg^«tc-©y#;^So «imii5g^- K(D ON/OF F-ett, yt.^^ 

am® S: m:^J■r -S r i: Tb^l? ^ S e 

[0 0 2 5] 
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So 
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